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(54) FUEL CELL AUTOMOBILE 

(57)Abstract: 

PURPOSE: To avoid the poor generation of a fuel 
cell, resulting from water produced in a reaction of 
hydrogen gas with oxygen gas, in a fuel cell 
automobile provided with the fuel cell to generate 
power due to the abovementioned reaction. 
CONSTITUTION: A fuel cell 2 is longitudinally laid so 
that a hydrogen gas passage and an oxygen gas 
passage passing through the fuel cell 2 may be 
extended upward and downward to supply and 
discharge hydrogen gas and oxygen gas upward and 
downward therethrough respectively. When the 
operation of the fuel cell 2 is stopped, the supplies of 
hydrogen gas and oxygen gas from a hydrogen gas 
supply source 60 and oxygen gas supply source 50, 

respectively, are stopped then gas circulation pumps GP, GP' are operated with electricity 
generated by the reaction of residual hydrogen gas and residual oxygen in the fuel cell 2. 
At the time of starting fuel cell 2, if the generation voltage of the fuel cell 2 is detected to be 
abnormal in a preset time after the gas circulation pumps GP, GP' are operated, the start 
of the fuel cell is stopped. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The generation-of-electrical-energy section which accumulates the generation-of- 
electrical-energy eel which generates electricity by the reaction of the hydrogen gas and oxygen gas 
which were supplied from the source of hydrogen gas supply, and the oxygen gas source of supply in 
the two or more place constant direction, and changes, It has the fuel cell which is equipped with the 
hydrogen gas passageway which it is prepared in this generation-of-electrical-energy section, and 
extends in the direction of a pile of the above-mentioned generation-of-electrical-energy eel, and the 
above-mentioned hydrogen gas and oxygen gas are supplied [ gas passageway ] to each above- 
mentioned generation-of-electrical-energy eel, and makes the unreacted above-mentioned hydrogen 
gas and oxygen gas discharge, and an oxygen gas path, and changes. It is the fuel cell powered 
vehicle which drives a drive motor with the electrical and electric equipment generated with this fuel 
cell. The above-mentioned fuel cell carries out the direction where the above-mentioned hydrogen 
gas passageway and an oxygen gas path extend in the vertical direction, and is arranged. The fuel 
cell powered vehicle characterized by being constituted so that the above-mentioned hydrogen gas 
and oxygen gas may be supplied to the above-mentioned hydrogen gas passageway and an oxygen 
gas path from each upper part and discharge of the hydrogen gas which is not reacted [ above- 
mentioned ] and oxygen gas may be performed from the lower part. 

[Claim 2] The fuel cell which generates electricity by the reaction of the hydrogen gas and oxygen 
gas which were supplied from the source of hydrogen gas supply, and the oxygen gas source of 
supply, The hydrogen gas circuit and oxygen gas circuit which supply again the unreacted above- 
mentioned hydrogen gas and the oxygen gas which were discharged from this fuel cell to the above- 
mentioned fuel cell, Have the hydrogen gas circulating pump and oxygen gas circulating pump 
which were formed in each gas circuit, and it changes. It is the fuel cell powered vehicle which 
drives a drive motor with the electrical and electric equipment generated with the above-mentioned 
fuel cell. After suspending supply of the hydrogen gas from the above-mentioned source of hydrogen 
gas supply, and an oxygen gas source of supply, and oxygen gas at the time of an actuation halt of 
the above-mentioned fuel cell, by electrical and electric equipment generated by the reaction of the 
residual hydrogen gas and residual oxygen gas which remain to the above-mentioned fuel cell The 
fuel cell powered vehicle characterized by being what operates the gas circulating pump by the side 
of the gas which has the exocytosis of the generation water by the reaction of the above-mentioned 
ring main at least among the above-mentioned ring main circulating pumps. 
[Claim 3] The fuel cell powered vehicle according to claim 1 or 2 characterized by being what 
operates electronic autoparts other than the above-mentioned ring main circulating pump carried in 
the automobile by electrical and electric equipment generated by the reaction of the residual 
hydrogen gas and residual oxygen gas which remain to the above-mentioned fuel cell after 
suspending supply of the hydrogen gas from the above-mentioned source of hydrogen gas supply, 
and an oxygen gas source of supply, and oxygen gas. 

[Claim 4] The fuel cell powered vehicle according to claim 2 characterized by being what stops 
actuation of the gas circulating pump made to operate by electrical and electric equipment generated 
by the reaction of both the above-mentioned residual gas when the output of the above-mentioned 
fuel cell becomes below default value, or when the hydrogen gas pressure or oxygen gas pressure in 
the above-mentioned fuel cell becomes below default value. 
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[Claim 5] The fuel cell powered vehicle according to claim 3 characterized by being what stops 
actuation of electronic autoparts other than the above-mentioned ring main circulating pump when 
the output of the above-mentioned fuel cell becomes below default value, or when the hydrogen gas 
pressure or oxygen gas pressure in the above-mentioned fuel cell becomes below default value. 
[Claim 6] The fuel cell powered vehicle according to claim 3 or 5 with which electronic autoparts 
other than the above-mentioned ring main circulating pump are characterized by consisting of at 
least one of lighting lamps, an indoor ventilator, or air cleaners. 

[Claim 7] The fuel cell which generates electricity by the reaction of the hydrogen gas and oxygen 
gas which were supplied from the source of hydrogen gas supply, and the oxygen gas source of 
supply, The hydrogen gas circuit and oxygen gas circuit which supply again the unreacted above- 
mentioned hydrogen gas and the oxygen gas which were discharged from this fuel cell to the above- 
mentioned foel cell, Have the hydrogen gas circulating pump and oxygen gas circulating pump 
which were formed in each gas circuit, and it changes. It is the fuel cell powered vehicle which 
drives a drive motor with the electrical and electric equipment generated with the above-mentioned 
fuel cell. It has an electrical-potential-difference condition detection means to detect the normal 
abnormalities of the generation-of-electrical-energy electrical potential difference of the above- 
mentioned fuel cell. It is the fuel cell powered vehicle characterized by being what suspends starting 
of the above-mentioned fuel cell when the abnormalities of the generation-of-electrical-energy 
electrical potential difference of a fuel cell are detected by the above-mentioned electrical-potential- 
difference condition detection means after the back predetermined time progress which operated the 
above-mentioned ring main circulating pump at the time of starting of the above-mentioned fuel cell. 

[Claim 8] The fuel cell powered vehicle according to claim 7 characterized by the above-mentioned 
electrical-potential-difference condition detection means being what detects the abnormalities of a 
generation-of-electrical-energy electrical potential difference when the generation-of-electrical- 
energy electrical potential difference of the above-mentioned fuel cell is below default value. 
[Claim 9] The fuel cell powered vehicle according to claim 7 carry out that it is the thing the above- 
mentioned fuel cell is equipped with two or more generation-of-electrical-energy eels which generate 
electricity by the reaction of hydrogen gas and oxygen gas, changes, and detect the generation-of- 
electrical-energy electrical potential difference for two or more generation-of-electrical-energy eel 
groups of every which the above-mentioned electrical-potential-difference condition detection means 
becomes from each generation-of-electrical-energy eel or two or more generation-of-electrical- 
energy eels of the above-mentioned fuel cell, and detect the abnormalities of the generation-of- 
electrical-energy electrical potential difference of the above-mentioned fuel cell when one of 
generation-of-electrical-energy eels or the generation-of-electrical-energy electrical potential 
difference of a generation-of-electrical-energy eel group are below default value as the description. 
[Claim 10] The above-mentioned fuel cell is equipped with two or more generation-of-electrical- 
energy eels which generate electricity by the reaction of hydrogen gas and oxygen gas, and changes. 
The generation-of-electrical-energy electrical potential difference for two or more generation-of- 
electrical-energy eel groups of every which the above-mentioned electrical-potential-difference 
condition detection means becomes from each generation-of-electrical-energy eel or two or more 
generation-of-electrical-energy eels of the above-mentioned fuel cell is detected. The fuel cell 
powered vehicle according to claim 7 characterized by being what detects the abnormalities of the 
generation-of-electrical-energy electrical potential difference of the above-mentioned fuel cell when 
dispersion in the generation-of-electrical-energy electrical potential difference between each 
generation-of-electrical-energy eel or between each generation-of-electrical-energy eel group is 
beyond default value. 

[Claim 1 1] It is the fuel cell powered vehicle according to claim 7 to 10 characterized by to be what 
performs attached-groundwater removal control in the above-mentioned fuel cell after the back 
predetermined-time progress which operated the above-mentioned ring-main circulating pump when 
the abnormalities of the generation-of-electrical-energy electrical potential difference of a fuel cell 
are detected by the above-mentioned electrical-potential-difference condition detection means, and 
suspends starting of this fuel cell when after this attached-groundwater removal control has the 
unusual generation-of-electrical-energy electrical potential difference of the above-mentioned fuel 
cell. 
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[Claim 12] It is the fuel cell powered vehicle according to claim 1 1 characterized by being what 
suspends starting of this fuel cell for the above-mentioned attached groundwater removal control 
when the generation-of-electrical-energy electrical potential difference of the above-mentioned fuel 
cell is unusual predetermined time or even after carrying out count operation of predetermined. 
[Claim 13] The fuel cell powered vehicle according to claim 1 1 or 12 characterized by the above- 
mentioned attached groundwater removal control being what increases the flow rate of the gas which 
has the exocytosis of the generation water by the reaction of the above-mentioned ring main at least 
among the gas passing through the above-mentioned ring main circuit. 

[Claim 14] The fuel cell powered vehicle according to claim 1 1 or 12 characterized by the above- 
mentioned attached groundwater removal control being what carries out increase and decrease of the 
flow rate of the gas which has the exocytosis of the generation water by the reaction of the above- 
mentioned ring main at least among the gas passing through the above-mentioned ring main circuit 
of change. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is equipped with the fuel cell which hydrogen gas and oxygen 
gas are made to react and is generated, and relates to the fuel cell powered vehicle driven with the 
electrical and electric equipment generated with this fuel cell. 
[0002] 

[Description of the Prior Art] For example, the fuel cell which generates electricity by making 
hydrogen and oxygen react to a U.S. Pat. No. 5,047,298 specification is indicated. Moreover, JP,51- 
47 17, A is equipped with the fuel cell which generates electricity by making such hydrogen and 
oxygen react, and the fiiel cell powered vehicle drives a drive motor with the electrical and electric 
equipment generated with this fuel cell, and it runs is indicated. 

[0003] For example, the PEM mold fuel cell using the proton exchange film as a fuel cell like the 
above is known. An oxyecoia room and a hydrogen room are prepared on both sides of the proton 
exchange film, this fuel cell supplies humidification oxygen gas and humidification hydrogen gas to 
both **, and it goes into an oxyecoia room through the proton exchange film, and the hydrogen ion 
ionized at the hydrogen room makes hydrogen and oxygen react, and generates electricity in this 
oxyecoia room. 

[0004] As conventionally shown in drawing 1 1 and drawing 12, such a fuel cell is carried out every 
width, and is arranged in the automobile. Namely, a fuel cell 2 is equipped with the generation-of- 
electrical-energy section 6 which accumulated two or more generation-of-electrical-energy eels 
equipped with the humidification section 4 which humidifies oxygen gas and hydrogen gas, and the 
above-mentioned proton exchange film, an oxyecoia room and a hydrogen room, and changes. The 
oxygen gas path 20 (the supply side path 22 and discharge side path 24) which supplies and 
discharges oxygen gas to the oxyecoia room of each generation-of-electrical-energy eel, In the 
hydrogen room of each generation-of-electrical-energy eel, hydrogen gas The cooling water path 36 
(the supply side path 32 and discharge side path 34) which supplies and discharges the cooling water 
which cools the hydrogen gas passageway 30 (the supply side path 26 and discharge side path 28) 
and each generation-of-electrical-energy eel which are supplied and discharged is extended and 
arranged in the direction of a pile of each above-mentioned generation-of-electrical-energy eel 
(longitudinal direction in drawing), respectively. This fuel cell 2 is carried out every width so that the 
direction of a pile of each of that eel may become horizontally (longitudinal direction in drawing), 
and it is arranged in an automobile, therefore the oxygen gas path 20, the hydrogen gas passageway 
30, and the cooling water path 36 serve as a mode all prolonged horizontally. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since hydrogen and oxygen are made to 
react, water may be generated by the reaction, therefore in the case of the PEM mold fuel cell using 
the proton exchange film like the above, the generation water may adhere to the proton exchange 
film, and trouble may produce the fuel cell like the above in a generation of electrical energy. 
Moreover, in the case of the PEM mold fuel cell using such proton exchange film, the moisture 
which it is necessary to make the hydrogen gas and oxygen gas contain moisture in order to make 
hydrogen gas and oxygen gas react, and is contained in the hydrogen gas and oxygen gas may adhere 
to the above-mentioned proton exchange film, and trouble may arise in a generation of electrical 
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energy. 

[0006] Furthermore, at the time of fuel cell actuation, since hydrogen gas and oxygen gas are 
flowing, the inside of a fuel cell Although the moisture contained in generation water and the above- 
mentioned hydrogen gas by the above-mentioned reaction, or oxygen gas is discharged to some 
extent by the flow of the hydrogen gas and oxygen gas to the fuel cell exterior through the above- 
mentioned hydrogen gas passageway and an oxygen gas path with this flow At the time of an 
actuation halt of a fuel cell, it is already stopped by the flow of the above-mentioned hydrogen gas or 
oxygen gas. Under the condition that the flow stopped, while the residual hydrogen gas and residual 
oxygen gas in a fuel cell are for a while, it continues reacting. Therefore, the moisture contained in 
the water generated by the reaction of the residual hydrogen gas and residual oxygen gas, or those 
residual gas It cannot discharge outside by the flow of hydrogen gas and oxygen gas like [ at the time 
of actuation of the above-mentioned fuel cell ], they may adhere to the proton exchange film, 
therefore trouble may be caused to a generation of electrical energy by this attached groundwater at 
the time of subsequent starting. 

[0007] What is depended on produced water is remarkable, and since it reacts as mentioned above in 
an oxyecoia room and water is generated, when it is the above-mentioned PEM mold fuel cell, when 
especially the problem of the attached groundwater to the above-mentioned proton exchange film 
solves the problem of the above-mentioned attached groundwater, it is important for it to solve 
adhesion of the water generated especially at this oxyecoia room side. 

[0008] The purpose of this invention is to offer the fiiel cell powered vehicle which can prevent the 
trouble resulting from the generation water by the reaction of hydrogen gas and oxygen gas in view 
of the above-mentioned situation. 
[0009] 

[Means for Solving the Problem] In order that the fuel cell powered vehicle concerning invention of 
the 1st of this application may attain the above-mentioned purpose, The generation-of-electrical- 
energy section which accumulates the generation-of-electrical-energy eel which generates electricity 
by the reaction of the hydrogen gas and oxygen gas which were supplied from the source of 
hydrogen gas supply, and the oxygen gas source of supply in the two or more place constant 
direction, and changes, It has the fuel cell which is equipped with the hydrogen gas passageway 
which it is prepared in this generation-of-electrical-energy section, and extends in the direction of a 
pile of the above-mentioned generation-of-electrical-energy eel, and the above-mentioned hydrogen 
gas and oxygen gas are supplied [ gas passageway ] to each above-mentioned generation-of- 
electrical-energy eel, and makes the unreacted above-mentioned hydrogen gas and oxygen gas 
discharge, and an oxygen gas path, and changes. It is the fuel cell powered vehicle which drives a 
drive motor with the electrical and electric equipment generated with this fuel cell. The above- 
mentioned fuel cell carries out the direction where the above-mentioned hydrogen gas passageway 
and an oxygen gas path extend in the vertical direction, and is arranged. The above-mentioned p 
hydrogen gas and oxygen gas are supplied to the above-mentioned hydrogen gas passageway and an 
oxygen gas path from each upper part, and it is characterized by being constituted so that discharge 
of the hydrogen gas which is not reacted [ above-mentioned ] and oxygen gas may be performed 
from the lower part. 

[0010] In order that the fuel cell powered vehicle concerning invention of the 2nd of this application 
may attain the above-mentioned purpose, The fuel cell which generates electricity by the reaction of 
the hydrogen gas and oxygen gas which were supplied from the source of hydrogen gas supply, and 
the oxygen gas source of supply, The hydrogen gas circuit and oxygen gas circuit which supply 
again the unreacted above-mentioned hydrogen gas and the oxygen gas which were discharged from 
this fuel cell to the above-mentioned fuel cell, Have the hydrogen gas circulating pump and oxygen 
gas circulating pump which were formed in each gas circuit, and it changes. It is the fuel cell 
powered vehicle which drives a drive motor with the electrical and electric equipment generated with 
the above-mentioned fuel cell. After suspending supply of the hydrogen gas from the above- 
mentioned source of hydrogen gas supply, and an oxygen gas source of supply, and oxygen gas at 
the time of an actuation halt of the above-mentioned fuel cell, by electrical and electric equipment 
generated by the reaction of the residual hydrogen gas and residual oxygen gas which remain to the 
above-mentioned fuel cell It is characterized by being what operates the gas circulating pump by the 
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side of the gas which has the exocytosis of the generation water by the reaction of the above- 
mentioned ring main at least among the above-mentioned ring main circulating pumps. 
[001 1] In the fuel cell powered vehicle concerning the 1st and 2nd above-mentioned invention, after 
suspending supply of the hydrogen gas from the above-mentioned source of hydrogen gas supply, 
and an oxygen gas source of supply, and oxygen gas, it is the electrical and electric equipment 
generated by the reaction of the residual hydrogen gas and residual oxygen gas which remain to the 
above-mentioned fuel cell, and can constitute as what operates electronic autoparts other than the 
above-mentioned ring main circulating pump carried in the automobile. 

[0012] Moreover, when the output of the above-mentioned fuel cell becomes below default value, or 
when the hydrogen gas pressure or oxygen gas pressure in the above-mentioned fuel cell becomes 
below default value, it can constitute as what stops actuation of the gas circulating pump made to 
operate by electrical and electric equipment generated by the reaction of both the above-mentioned 
residual gas. 

[0013] Moreover, when the output of the above-mentioned fuel cell becomes below default value, or 
when the hydrogen gas pressure or oxygen gas pressure in the above-mentioned fuel cell becomes 
below default value, it can constitute as what stops actuation of electronic autoparts other than the 
above-mentioned ring main circulating pump. 

[0014] Moreover, as electronic autoparts other than the above-mentioned ring main circulating 
pump, lighting lamps, an indoor ventilator, or an air cleaner can be mentioned. 
[0015] In order that the fuel cell powered vehicle concerning invention of the 3rd of this application 
may attain the above-mentioned purpose, The fuel cell which generates electricity by the reaction of 
the hydrogen gas and oxygen gas which were supplied from the source of hydrogen gas supply, and 
the oxygen gas source of supply, The hydrogen gas circuit and oxygen gas circuit which supply 
again the unreacted above-mentioned hydrogen gas and the oxygen gas which were discharged from 
this fuel cell to the above-mentioned fuel cell, Have the hydrogen gas circulating pump and oxygen 
gas circulating pump which were formed in each gas circuit, and it changes. It is the fUel cell 
powered vehicle which drives a drive motor with the electrical and electric equipment generated with 
the above-mentioned fuel cell. It has an electrical-potential-difference condition detection means to 
detect the normal abnormalities of the generation-of-electrical-energy electrical potential difference 
of the above-mentioned fuel cell. After the back predetermined time progress which operated the 
above-mentioned ring main circulating pump at the time of starting of the above-mentioned fuel cell, 
when the abnormalities of the generation-of-electrical-energy electrical potential difference of a fuel 
cell are detected by the above-mentioned electrical-potential-difference condition detection means, it 
is characterized by being what suspends starting of the above-mentioned fuel cell. 
[0016] The above-mentioned electrical-potential-difference condition detection means can be 
constituted as what detects the abnormalities of a generation-of-electrical-energy electrical potential 
difference, when the generation-of-electrical-energy electrical potential difference of the above- 
mentioned fuel cell is below default value. 

[0017] Moreover, the above-mentioned fuel cell is equipped with two or more generation-of- 
electrical-energy eels which generate electricity by the reaction of hydrogen gas and oxygen gas, and 
changes, and the generation-of-electrical-energy electrical potential difference for two or more 
generation-of-electrical- energy eel groups of every which consists of each generation-of-electrical- 
energy eel or two or more generation-of-electrical-energy eels of the above-mentioned fuel cell 
detects, and the above-mentioned electrical-potential-difference condition detection means can 
constitute as a thing detect the abnormalities of the generation-of-electrical-energy electrical 
potential difference of the above-mentioned fuel cell, when one of generation-of-electrical-energy 
eels or the generation-of-electrical-energy electrical potential difference of a generation-of-electrical- 
energy eel group are below default value. 

[0018] Moreover, the above-mentioned fuel cell is equipped with two or more generation-of- 
electrical-energy eels which generate electricity by the reaction of hydrogen gas and oxygen gas, and 
changes, and the generation-of-electrical-energy electrical potential difference for two or more 
generation-of-electrical-energy eel groups of every which consists of each generation-of-electrical- 
energy eel or two or more generation-of-electrical-energy eels of the above-mentioned fuel cell 
detects, and the above-mentioned electrical-potential-difference condition detection means can 
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constitute as a thing detect the abnormalities of the generation-of-electrical-energy electrical 
potential difference of the above-mentioned fuel cell, when dispersion in the generation-of-electrical- 
energy electrical potential difference between each generation-of-electrical-energy eel or between 
each generation-of-electrical-energy eel group is beyond default value. 

[0019] Moreover, after the back predetermined time progress which operated the above-mentioned 
ring main circulating pump, when the abnormalities of the generation-of-electrical-energy electrical 
potential difference of a fuel cell are detected by the above-mentioned electrical-potential-difference 
condition detection means, attached groundwater removal control in the above-mentioned fuel cell is 
performed, and when after this attached groundwater removal control has the unusual generation-of- 
electrical-energy electrical potential difference of the above-mentioned fuel cell, it can constitute as 
what suspends starting of this fuel cell. 

[0020] Moreover, the above-mentioned attached groundwater removal control can be constituted as 
what suspends starting of this fuel cell, when the generation-of-electrical-energy electrical potential 
difference of the above-mentioned fuel cell is unusual predetermined time or even after carrying out 
count operation of predetermined. 

[0021] Moreover, the above-mentioned attached groundwater removal control can be constituted as 
what increases the flow rate of the gas which has the exocytosis of the generation water by the 
reaction of the above-mentioned ring main at least among the gas passing through the above- 
mentioned ring main circuit. 

[0022] Moreover, the above-mentioned attached groundwater removal control can be constituted as 
what carries out increase and decrease of the flow rate of the gas which has the exocytosis of the 
generation water by the reaction of the above-mentioned ring main at least among the gas passing 
through the above-mentioned ring main circuit of change. 

[0023] In addition, in supplying oxygen gas to the above-mentioned fuel cell in this invention for a 
reaction, it can also supply, the gas, for example, the air, which may supply oxygen gas itself and 
contains oxygen gas. Therefore, the oxygen gas source of supply which supplies oxygen gas to the 
above-mentioned fuel cell may be a source of supply of oxygen gas itself, and may be a source of air 
supply. 
[0024] 

[Function and Effect(s) of the Invention] As mentioned above, the fuel cell powered vehicle 
concerning invention of the 1st of this application arranges a fuel cell every length so that the 
direction where the hydrogen gas passageway which passes along the generation-of-electrical-energy 
section, and an oxygen gas path extend may become in the vertical direction. Since it is constituted 
so that hydrogen gas and oxygen gas may be supplied to the above-mentioned hydrogen gas 
passageway and an oxygen gas path from each upper part and unreacted hydrogen gas and oxygen 
gas may be discharged from the lower part The above-mentioned hydrogen gas and oxygen gas go 
caudad, and flow the inside of the hydrogen gas passageway prolonged in the vertical direction, and 
an oxygen gas path. Therefore, gravity works to the eject direction to the moisture discharged by the 
flow of hydrogen gas and oxygen gas. Discharge of moisture is promoted by this gravity and it 
compares with that to which the hydrogen gas passageway and the oxygen gas path have extended 
horizontally like the above-mentioned conventional technique. Eccritic improvement in the moisture 
contained in generation water, hydrogen gas, and oxygen gas by the reaction is achieved, and 
generating of the trouble by water adhesion within a fuel cell, for example, the trouble by water 
adhesion on the proton exchange film in the case of a PEM mold fuel cell, can be controlled. 
[0025] Moreover, the fuel cell powered vehicle concerning invention of the 2nd of this application 
At as mentioned above, the time of an actuation halt of a fuel cell Since the gas circulating pump by 
the side of the gas which has the exocytosis of the generation water by the reaction of the above- 
mentioned ring main at least among ring main circulating pumps by electrical and electric equipment 
generated by the reaction of residual hydrogen gas and residual oxygen gas (it is an oxygen gas 
circulating pump in the case of the above-mentioned PEM mold fuel cell) is operated The flow of the 
residual gas which has produced water exocytosis is formed, therefore the generation water by the 
residual-gas reaction can be made to discharge out of a fuel cell by the flow of this residual gas. 
Trouble generating by adhesion on the proton exchange film of the produced water can be controlled 
the case of the trouble by adhesion of the residual-gas produced water within a fuel cell, for example, 
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a PEM mold fuel cell. Trouble generating by adhesion of the residual-gas produced water especially 
at the time of restart of a fuel cell can be prevented. 

[0026] Moreover, a deployment of the surplus electrical and electric equipment by this residual-gas 
reaction can be aimed at by operating electronic autoparts with the electrical and electric equipment 
by the above-mentioned residual-gas reaction. 

[0027] Moreover, when the output of a fuel cell or the gas pressure in a fuel cell becomes below 
default value, those actuation halt can be appropriately performed by stopping actuation of the 
above-mentioned gas circulating pump or electronic autoparts. 

[0028] Moreover, when making it operate as the above-mentioned electronic autoparts during a halt 
of an automobile called lighting lamps, an indoor ventilator, or an air cleaner chooses the need or an 
effective thing, use of the above-mentioned dump power can be made much more effective. 
[0029] The fuel cell powered vehicle concerning invention of the 3rd of this application is equipped 
with an electrical-potential-difference condition detection means to detect the normal abnormalities 
of the generation-of-electrical-energy electrical potential difference of a fuel cell, as mentioned 
above. Since it is constituted so that starting of a fuel cell may be suspended when a generation-of- 
electrical-energy electrical potential difference is unusual after carrying out predetermined time 
progress of the ring main circulating pump Poor actuation of the fuel cell by attached groundwater 
unremovable depending on the usual gas stream can be detected, and starting of this fuel cell can be 
suspended. Therefore, the trouble based on poor actuation of the fuel cell by such attached 
groundwater after operating a fuel cell and starting transit can be prevented beforehand. 
[0030] Moreover, since the poor actuation by attached groundwater appears in the form of the fall of 
a generation-of-electrical-energy electrical potential difference, when the generation-of-electrical- 
energy electrical potential difference of a fuel cell is below default value, the trouble by the poor 
actuation resulting from the above-mentioned attached groundwater can be certainly prevented by 
suspending starting of a fuel cell. 

[0031] Moreover, when the generation-of-electrical-energy electrical potential difference of each eel 
or each eel group is below default value, by suspending starting of a fUel cell, it is more highly 
precise and the trouble by the poor actuation resulting from attached groundwater can be prevented. 
[0032] Moreover, when dispersion in the generation-of-electrical-energy electrical potential 
difference of each eel or each eel group is beyond default value, the trouble by the poor actuation 
which originates in attached groundwater with high degree of accuracy similarly can be prevented by 
suspending starting of a fuel cell. 

[0033] Moreover, even if it operates and carries out predetermined time progress of the gas 
circulating pump, when the generation-of-electrical-eiiergy electrical potential difference of a fuel 
cell is unusual, by performing predetermined attached groundwater removal control rather than 
suspending starting of a fuel cell immediately, and still suspending starting of a fuel cell, only when 
a generation-of-electrical-energy electrical potential difference is unusual, the deactivation by light 
water adhesion can be decreased and more rational starting control is attained. 

[0034] moreover, the thing for which starting of a fuel cell is still suspended only when a generation- 
of-electrical-energy electrical potential difference is unusual after performing attached groundwater 
removal control predetermined time or the number of predetermined times — the above — the 
deactivation by light water adhesion can be decreased further. 

[0035] Moreover, attached groundwater removal can be effectively performed by carrying out by the 
flow rate increase of gas and the increase and decrease of change of a flow rate which has the 
produced water [ control / attached groundwater removal ] exocytosis in a fuel cell. 
[0036] In addition, the abnormalities of a generation-of-electrical-energy electrical potential 
difference are produced not only by what is depended on the above-mentioned attached groundwater 
but by various failures of breakage of a fuel cell, the proton exchange film, degradation of an 
electrode, etc., etc., therefore the deactivation of the fuel cell by the abnormalities of the above- 
mentioned generation-of-electrical-energy electrical potential difference is effective also to failure of 
not only the above-mentioned attached groundwater but such a fuel cell itself etc. 
[0037] Moreover, it cannot distinguish what is depended on attached groundwater, or the thing to 
depend on failure of the above-mentioned fuel cell itself from the fall of a generation-of-electrical- 
energy electrical potential difference. Moreover, what the generation water by the residual-gas 
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reaction after a halt of a fuel cell becomes a cause, and the abnormalities of the generation-of- 
electrical-energy electrical potential difference by attached groundwater have high occurrence 
frequency, and is moreover depended on the attached groundwater can be temporary, and can be 
solved by attached groundwater removal. Therefore, although starting is suspended when the 
generation-of-electrical-energy electrical potential differences after predetermined time progress are 
only abnormalities as mentioned above and the case of the attached groundwater in which such 
solution is possible, and the case of failure of the above-mentioned fuel cell which is not so have a 
possibility of making starting of a fuel cell suspended uniformly as for a case By suspending starting 
of a fuel cell, only when a generation-of-electrical-energy electrical potential difference is unusual 
also after performing attached groundwater removal control as mentioned above The deactivation by 
the attached groundwater which frequency can be high and can solve is avoidable by temporary 
phenomenon, and starting can be stopped only at the time of failure of the unsolvable fuel cell itself, 
solving the poor actuation by the attached groundwater which is therefore easy to generate at the 
time of starting. 

[0038] Moreover, while the adhesion produced water in discharge and the fuel cell of the produced 
water from a fuel cell is removable by performing the flow rate increase or the increase and decrease 
of change of gas which the gas circulating pump by the side of the gas which has generation water 
exocytosis is operated, or has the exocytosis of generation water, in the above-mentioned fuel cell 
powered vehicle, the discharge and the adhesion removal of moisture which the gas itself which has 
the exocytosis of this generation water contains can also carry out. And in the above-mentioned fuel 
cell powered vehicle, not only the gas side that has the exocytosis of the above-mentioned generation 
water but the discharge and adhesion removal of moisture which are included in the ring main itself 
by operating the circulating pump of both gas or performing flow rate increase or increase and 
decrease of change of both gas can be performed. 
[0039] 

[Example] Hereafter, the example of this invention is explained to a detail, referring to a drawing. 
[0040] Drawing showing the flow of the hydrogen gas which is reactant gas in drawing showing the 
basic configuration of the fuel cell system in one example of the fuel cell powered vehicle which 
<basic configuration of fuel cell system> drawing 1 requires for this invention, drawing in which 
drawing 2 shows the fuel cell in drawing 1 , and the fuel cell which shows drawing 3 to drawing 2 , 
oxygen gas, and cooling water, and drawing 4 are the detail sectional views showing the flow of the 
oxygen gas in the fuel cell shown in drawing 2 . 

[0041] First, a fuel cell is explained, referring to drawing 2 , and 3 and 4. In this example, the PEM 
mold fuel cell which the hydrogen gas and oxygen gas which used the proton exchange film as fuel 
cells are made to react, and is generated is used. 

[0042] As shown in drawing 2 , this fuel cell 2 is equipped with the humidification section 4 and the 
generation-of-electrical-energy section 6, humidifies the oxygen gas and the hydrogen gas which are 
reactant gas with the cooling water using pure water in the humidification section 4, makes these 
oxygen gas and hydrogen gas that were humidified react in the generation-of-electrical-energy 
section 6, generates them, and it is constituted so that the generation-of-electrical-energy section 6 
which heat of reaction produces by the reaction of a parenthesis may be cooled by the above- 
mentioned cooling water. 

[0043] The above-mentioned humidification section 4 accumulates two or more humidification eels, 
and changes, and oxygen gas, hydrogen gas, and cooling water are humidified in each eel in each eel 
as sequential. Humidification in each eel is performed by contacting oxygen gas and hydrogen gas to 
cooling water through the poly membrane which passes moisture, and making oxygen gas and 
hydrogen gas contain the moisture of maximum vapor tension. 

[0044] As shown in drawing 4 , two or more generation-of-electrical-energy eels 8 are accumulated, 
and the above-mentioned generation-of-electrical-energy section 6 changes, and the oxygen gas and 
hydrogen gas which were humidified in the above-mentioned humidification section 4 react each eel 
8 in each eel 8 as sequential, and it generates electricity. Each eel 8 is equipped with the proton 
exchange film 10 which lets only a hydrogen ion pass, the hydrogen room 12 and oxyecoia room 14 
which were divided with this proton exchange film 10, and the hydrogen lateral electrode 16 and the 
oxygen lateral electrode 18 prepared in the above-mentioned proton exchange film 10, and changes. 
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[0045] The oxygen gas path 20 which extends in the direction of a pile of each generation-of- 
electrical-energy eel 8 is established in the generation-of-electrical-energy section 6. This oxygen 
gas path 20 is equipped with the supply side path 22 which extends in the direction of a pile of each 
eel 8, and the discharge side path 24, supplies oxygen gas to the oxyecoia room 14 of each eel 8 from 
the supply side path 22, and discharges unreacted oxygen gas through the discharge side path 24 
from the oxyecoia room 14 of each eel 8. Moreover, this oxygen gas path 20 and the hydrogen gas 
passageway which was constituted similarly and which is not illustrated are prepared in the 
generation-of-electrical-energy section 6. It has the above-mentioned oxygen gas path 20, the supply 
side path which extends in the direction of a pile of each eel 8 similarly, and a discharge side path, 
and this hydrogen gas passageway also discharges unreacted hydrogen gas through a discharge side 
path from the hydrogen room 12 of each eel, while supplying hydrogen gas to the hydrogen room 12 
of each eel from a supply side path. Furthermore, the cooling water path which is not illustrated is 
established in the generation-of-electrical-energy section 6, this cooling water path is also equipped 
with the above-mentioned oxygen gas path 20, the supply side path which extends in the direction of 
a pile of each eel 8 similarly, and a discharge side path, and while supplying cooling water to the 
cooling water chamber 25 formed between each eel 8 from the supply side path, cooling water is 
discharged through a discharge side path from each cooling water chamber 25. 
[0046] The generation-of-electrical-energy mechanism in each above-mentioned generation-of- 
electrical-energy eel 8 is as follows. That is, the humidification hydrogen supplied to the hydrogen 
room 12 of each eel 8 is ionized under the hydrogen lateral electrode 16, this hydrogen ion goes into 
an oxyecoia room 14 through the proton exchange film, hydrogen and oxygen react under the 
oxygen lateral electrode 18 in this oxyecoia room 14, while generating electricity by this reaction, 
water is generated, and this generation water is discharged by the flow of unreacted oxygen gas from 
the discharge side usual route 24 of oxygen with unreacted oxygen gas. 

[0047] The path and flow of the oxygen gas in the above-mentioned humidification section 4 and the 
generation-of-electrical-energy section 6, hydrogen gas, and cooling water are shown in drawing 3 . 
It has extended in the direction of a pile of each eel 8 like illustration like [ the hydrogen gas 
passageway 30 which is equipped with the supply side path 26 and the discharge side path 28, and 
changes, and the cooling water path 36 which is equipped with the supply side path 32 and the 
discharge side path 34, and changes ] the above-mentioned oxygen gas path 20. Moreover, a fuel cell 
2 is arranged considering the direction of a pile of each eel 8 as a vertical direction, the 
humidification section 4 is located in the upper part of the generation-of-electrical-energy section 6, 
and cooling water is constituted so that it may supply from the bottom and may discharge upwards, 
so that the oxygen gas path 20, the hydrogen gas passageway 30, and the cooling water path 36 may 
all extend in the vertical direction, oxygen gas and hydrogen gas may supply from a top and it may 
discharge downward. 

[0048] As mentioned above, a fuel cell 2 is arranged every length so that the direction where the 
hydrogen gas passageway 30 which passes along the generation-of-electrical-energy section 6, and 
the oxygen gas path 20 extend may become in the vertical direction. By supplying hydrogen gas and 
oxygen gas to the above-mentioned hydrogen gas passageway 30 and the oxygen gas path 20 from 
each upper part, and constituting so that unreacted hydrogen gas and oxygen gas may be discharged 
from the lower part The above-mentioned hydrogen gas and oxygen gas will go caudad, and will 
flow the inside of the hydrogen gas passageway 30 prolonged in the vertical direction, and the 
oxygen gas path 20. Therefore, gravity can work to that eject direction to the moisture discharged by 
the flow of hydrogen gas and oxygen gas, discharge of moisture is promoted by this gravity, eccritic 
improvement in the moisture contained in produced water, hydrogen gas, and oxygen gas can be 
achieved, and generating of the trouble by water adhesion within a fuel cell, for example, the trouble 
by water adhesion on the proton exchange film in the case of a PEM mold fuel cell, can be 
controlled. 

[0049] Next, the fuel cell system in the automobile using an above-mentioned fuel cell is explained, 
referring to drawing 1 . The fuel cell system of illustration is equipped with two fuel cells 2, oxygen 
gas, hydrogen gas, and cooling water are supplied to both the fuel cells 2 in juxtaposition, and the 
electrical and electric equipment generated with each fuel cell 2 is taken out in serial. 
[0050] Oxygen gas itself is supplied to each fuel cell 2 through the oxygen gas supply way 52 from 
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the high-pressure-oxygen bomb 50 which is an oxygen gas source of supply. Moreover, from each 
fuel cell 2, unreacted oxygen gas is discharged through the oxygen gas exhaust passage 54, it 
connects with the above-mentioned oxygen gas supply way 52 in an A point, the oxygen gas circuit 
56 is formed in the part from the above-mentioned A point to a fuel cell 2 among the oxygen gas 
path in each fuel cell 2, the above-mentioned oxygen gas exhaust passage 54, and the above- 
mentioned oxygen gas supply way 52, and the above-mentioned unreacted oxygen gas is made to 
circulate through this oxygen gas exhaust passage 54 through this oxygen gas circuit 56. 
[0051] Solenoid- valve SVT which is a former bulb sequentially from the oxygen gas source-of- 
supply 50 side, pressure regulator PR 1 which keeps supply oxygen gas pressure constant, solenoid- 
valve SV3 f prepared in the fork road, pressure-sensor PST, and solenoid- valve SV2 f which is an 
inlet-port bulb are prepared in the above-mentioned oxygen gas supply way 52, and flow rate sensor 
FS f , solenoid- valve SV4 f which is a circuit closing motion bulb, and pressure-sensor PS2 f are 
prepared in the oxygen gas circuit 56 combination part. Solenoid-valve SV5' which is the purge 
valve prepared in the fork road, the water trap container (water separator) 58, oxygen gas circulating- 
pump GP', and deionization filter DIF' are prepared in the above-mentioned oxygen gas exhaust 
passage 54. 

[0052] Moreover, hydrogen gas itself is supplied to each fuel cell 2 through the hydrogen gas supply 
way 62 from the hydrogen storing metal alloy 60 which carried out occlusion of the hydrogen which 
is a source of hydrogen gas supply. Moreover, from each fuel cell 2, unreacted hydrogen gas is 
discharged through the hydrogen gas exhaust passage 64, it connects with the above-mentioned 
hydrogen gas supply way 62 in a B point, the hydrogen gas circuit 66 is formed in the part from the 
above-mentioned B point to a fuel cell 2 among the hydrogen gas passageway in each fuel cell 2, the 
above-mentioned hydrogen gas exhaust passage 64, and the above-mentioned hydrogen gas supply 
way 62, and this hydrogen gas exhaust passage 64 is made to circulate through the above-mentioned 
unreacted hydrogen gas through this hydrogen gas circuit 66. 

[0053] The solenoid valve SV 2 which are pressure regulator PR which keep constant the solenoid 
valve SV 1 which is a former bulb sequentially from the source 60 side of hydrogen gas supply, and 
supply hydrogen gas pressure, the solenoid valve SV 3 prepared in the fork road, pressure-sensor 
PS1, and an inlet-port bulb is formed in the above-mentioned hydrogen gas supply way 62, and the 
solenoid valve S V 4 which are flow rate sensor FS and a circuit closing motion bulb, and pressure- 
sensor PS2 are formed in the hydrogen gas circuit 66 combination part. The solenoid valve SV 5 
which is a purge valve prepared in the fork road, the water trap container (water separator) 68, the 
hydrogen gas circulating pump GP, and the deionization filter DIF are formed in the above- 
mentioned hydrogen gas exhaust passage 64. Moreover, in case a fork road is prepared between the 
above-mentioned source 60 of hydrogen gas supply, and a solenoid valve S V 1 , the leak bulb RV, 
the manual bulb MV1, and the quick connector QC are formed and occlusion of the hydrogen is 
carried out to a hydrogen storing metal alloy 60, a hydrogen bomb (not shown) is connected to this 
quick connector QC. 

[0054] Moreover, the cooling water circuit 70 is established in each fuel cell 2. This cooling water 
circuit 70 changes including the above-mentioned cooling water path which is not illustrated in a 
fuel cell 2, and the conductivity sensor CS which detects the conductivity of the above-mentioned 
water trap container 58, cooling water circulating-pump WP, a cross valve TV, the radiator RD for 
cooling water heat dissipation, this radiator RD, the bypass BP formed in juxtaposition and the 
deionization filter DIF, and cooling water is formed in this cooling water circuit 70. 
[0055] Moreover, various kinds of electronic autoparts (the above-mentioned gas circulating pump 
GP and GP 1 are also included) are connected to each above-mentioned fuel cell 2 through the electric 
power supply switch which is not illustrated while a drive motor 72 is connected to the electric wire 
which voltage sensor VS which detects the output voltage of each generation-of-electrical-energy eel 
8 of the generation-of-electrical-energy section 6 was prepared, and connected both the fuel cells 2 to 
the serial through the electric power supply switch SW1. 

[0056] Moreover, in the above-mentioned system, the solenoid valve SV 6 like illustration, SV6 1 , 
SV7, the manual bulb MV2, MV2\ MV3\ and the auto bulb AVI are formed. 

[0057] Like the above, in the constituted system, except for a solenoid valve SV 4 and SV4 1 , other all 
solenoid valves, manual bulbs, auto bulbs, and leak bulbs are closed, and a drive halt of each 
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circulating pump GP and GFWP is carried out, and Kaisei of the switch SW1 of a drive motor 72 
and the switch of various electronic autoparts is carried out at the time of the usual fuel cell actuation 
halt. 

[0058] moreover, at the time of the usual fuel cell actuation (at the time of operation) Carry out 
Kaisei of solenoid valves SV1 and SV2, SVT, and SV2', and hydrogen gas and the oxygen gas 
circulating pump GP, and GP' are operated. They are circulated while supplying oxygen gas and 
hydrogen gas to each fuel cell 2 (from oxygen gas and the sources 50 and 60 of hydrogen gas supply, 
oxygen gas and hydrogen gas are newly supplied only for the amount consumed by the reaction). 
Moreover, operate cooling water circulating-pump WP and a fuel cell 2 is made to circulate through 
cooling water. While having, and generation of electrical energy with each fuel cell 2 and cooling of 
each fuel cell 2 being performed by the above-mentioned mechanism, closing a switch SW1 further 
and driving a drive motor 72 with the generated electrical and electric equipment, the switch which a 
**** does not illustrate is closed and power is supplied to various electronic autoparts. 
[0059] It explains referring to drawing 5 about <the actuation shutdown procedure of a fuel cell 
system>, next the actuation shutdown procedure of the above-mentioned fuel cell system. This 
actuation halt is performed by the procedure in which the generation water by the reaction of the 
residual gas in a fuel cell 2 is eliminated good, and a deployment of the dump power by the reaction 
of that residual gas can be aimed at. 

[0060] First, the electric power supply switch SW1 from a fuel cell to an external load, i.e., the 
electric power supply switch to a drive motor 72, the electric power supply switch to various above- 
mentioned electronic autoparts, etc. are turned OFF by PI, a bulb SV 1 and SVT are closed by P2 
after that, and supply of the hydrogen gas from the source 60 of hydrogen gas supply and the oxygen 
gas source of supply 50 to a fiiel cell 2 and oxygen gas is suspended. 

[0061] However, even if it suspends supply of hydrogen gas and oxygen gas to this appearance, in 
order that hydrogen gas and oxygen gas may remain in the fuel cell 2 and those residual gas may 
continue reacting within the peach fuel cell 2 after that, the water generated by it will adhere to the 
proton exchange film 10, and the attainment to the proton exchange film of reactant gas will be 
barred at the time of a reboot. 

[0062] Then, after closing the above-mentioned bulb SV 1 and SVT, in P3, the hydrogen gas 
circulating pump GP and oxygen gas circulating-pump GP 1 are operated using the power generated 
by the reaction of the residual gas in the above-mentioned fuel cell 2. This actuation is performed by 
closing the ring main circulating pump GP and the electric power supply switch to GP 1 . By the flow 
of this hydrogen gas and oxygen gas, the water which hydrogen gas and oxygen gas circulated 
through the inside of the hydrogen gas circuit 66 and the oxygen gas circuit 56 also during the 
reaction of residual gas, therefore was generated by the moisture in that residual gas and the reaction 
of residual gas by this is discharged outside good, and can prevent water adhesion on the proton 
exchange film after a fuel cell actuation halt. 

[0063] Moreover, in P4, those gas circulating pumps GP and predetermined electronic autoparts 
other than GP' are operated using the above-mentioned gas circulating pump GP and the dump 
power generated by the reaction of residual gas with actuation of GP 1 . This actuation is performed by 
closing the electric power supply switch to the above-mentioned predetermined electronic autoparts. 
It can be desirable for making it operate during a stop of an automobile to operate the need or 
effective electronic autoparts in this electronic-autoparts actuation, and that appearance can operate 
suitably lighting lamps, such as a step lamp and a hazard lamp, a vehicle indoor ventilator, or an air 
cleaner as electronic autoparts, for example. In addition, for example, when [ that whenever / vehicle 
room air temperature / is higher than outside air temperature and ] whenever [ vehicle room air 
temperature ] is higher than laying temperature, it can be made to operate for the purpose of rise 
prevention whenever [ vehicle room air temperature / of a summer ] in actuation of the above- 
mentioned vehicle indoor ventilator. 

[0064] Then, if it detects that the output power or residual gas pressure of a fuel cell 2 became below 
a predetermined value by P5, while regarding it as that to which the amount of residual reactant gas 
decreased enough and stopping the drive of the above-mentioned gas circulating pump GP and GP 1 
by P6, the drive of the above-mentioned electronic autoparts is stopped, a bulb S V 2 and SV2' will 
be closed by P7, and a fuel cell system will be stopped. The output voltage of the above-mentioned 
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fuel cell 2 may be an electrical potential difference (total of the generation-of-electrical-energy 
electrical potential difference of two or more generation-of-electrical-energy eels which constitute 
one fuel cell) of fuel cell 2 unit, and may be an electrical potential difference of each generation-of- 
electrical-energy eel unit. Those electrical potential differences are detected by voltage sensor VS 
prepared in the above-mentioned fuel cell 2. Moreover, residual hydrogen gas pressure, residual 
oxygen gas pressure, or any of the residual gas pressure of those both sides is sufficient as the above- 
mentioned residual gas pressure, and it can detect those residual gas pressure by above-mentioned 
pressure-sensor PS2 and PS2\ 

[0065] As mentioned above, after an actuation halt of a fuel cell, i.e., the supply interruption of the 
reactant gas to a fuel cell, since it constituted so that the ring main circulating pump GP and GP ! 
might be driven using the electrical and electric equipment generated by the reaction of residual gas, 
the water and the residual-gas content moisture which were generated by the reaction of residual gas 
can be discharged from a fuel cell 2 good by the flow of the residual gas, and the trouble at the time 
of starting by this residual-gas produced water etc. can be prevented. 

[0066] Moreover, since it constituted so that making it operate during an automobile stop as 
mentioned above to having made the dump power leak with the dump power generated by the 
residual-gas reaction conventionally might drive the need or effective electronic autoparts, a 
deployment of the dump power can be aimed at. 

[0067] <The activation procedure of a fuel cell system>, next the activation procedure of the above- 
mentioned fuel cell system are explained referring to drawing 6 - drawing 9 . In case the above- 
mentioned fuel cell system is started, a supply-gas-pressure check besides the check of the attached 
groundwater in the above-mentioned fuel cell, a gas leak check, and a short circuit check are 
performed automatically, respectively, if altogether satisfactory, it will shift to usual actuation of a 
fuel cell system, and starting will be suspended if un-arranging is in either. Since starting is 
automatically suspended when this performs automatically each above-mentioned check difficult for 
the regular user which does not have a know how and un-arranging exists, implementation of 
insurance transit is achieved. 

[0068] The start switch (not shown) (except for the ring main circulating pump GP and the electric 
power supply switch to GP') which supplies power to a fuel cell system control circuit from the usual 
dc-battery which is not probably illustrated by Ql is made to turn on in starting of the above- 
mentioned fuel cell system, as shown in drawing 6 . Then, a bulb SV 1 and SVT are made open by 
Q2, and supply gas pressure is checked by pressure-sensor PS1 and PS1\ When supply gas pressure 
is abnormalities, starting is suspended, when normal, a bulb SV 2 and SV2' are made open by Q4, 
and oxygen gas and hydrogen gas are supplied to a fuel cell 2. And starting will be suspended, if the 
gas leak in a fuel cell 2 is checked by Q5 and there is a gas leak. If there is nothing, will perform a 
short circuit check by Q6, and starting will be suspended if there is a short circuit. If there is nothing, 
will detect a generation-of-electrical-energy electrical potential difference, a current, and temperature 
by Q7, and close the gas circulating pump GP and the electric power supply switch to GP ! by Q8, 
and the ring main circulating pump GP and GP 1 are operated. A generation-of-electrical-energy 
electrical potential difference is checked by Q9, if an electrical potential difference is unusual, 
starting will be suspended, and if there is nothing, all the checks at the time of starting will shift to 
the usual actuation which actuation is continued [ actuation ] as it is by normal, and makes a drive 
motor 72 electric power supply switch [ SW1 ] off. 

[0069] Next, each above-mentioned check is explained to a detail. First, the procedure shown in 
drawing 7 performs a supply-gas-pressure check. Drawing 7 is the check procedure of supply 
hydrogen gas pressure, and is performed like [ a supply oxygen-gas-pressure check ] this. First, a 
bulb SV 1 is opened by Rl. At this time, the bulb SV 2 is still closed, therefore to the bulb SV 2, 
hydrogen gas is supplied from the source 50 of hydrogen gas supply, and the downstream is adjusted 
to gas pressure predetermined by those pressure regulator PR from pressure regulator PR. Therefore, 
a supply-gas-pressure check (this gas pressure check is a check of pressure regulator PR after all) is 
performed by detecting a pressure by pressure-sensor PS1 prepared between pressure regulator PR 
and a bulb SV 2 in this condition. Detection gas pressure progresses to R9 R2 because supply gas 
pressure is normal at the time of below default value (set based on the gas pressure which should be 
adjusted by pressure regulator PR), and a bulb SV 2 is opened and it progresses to the following 
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process (Q5 of drawing 6 ). From default value, progress to R3 in size at the time of the 
abnormalities in gas pressure, and detection gas pressure closes the above-mentioned bulb SV 1 
there, opens a bulb SV 3 by R4, and emits hydrogen gas into atmospheric air. In R5, detect gas 
pressure by pressure-sensor PS1, and it judges whether detection gas pressure went down below to 
default value. It judges whether when having continued opening SV3 until it fell below in default 
value, and becoming below default value, SV3 was closed by R6, and the count of activation to the 
above R1-R6 became the count of a convention in R7, if it has not reached, it returns to Rl, and the 
step to R1-R6 is performed again. And if this step to R1-R6 is repeated and the detection gas 
pressure of pressure-sensor PS1 becomes below default value in R2 by that middle, it will progress 
to R9. If the count of activation of the step to R1-R6 becomes the count of a convention, without the 
detection gas pressure of the pressure sensor PS 1 becoming below default value on the way, supply 
hydrogen gas pressure will progress to R8 by abnormalities (pressure regulator PR are 
abnormalities), and will stop a starting process there. In addition, I hear that repeating the above Rl- 
R6 the number of convention times repeats the check of supply hydrogen gas pressure the number of 
convention times after all, and there is. 

[0070] Drawing 8 is drawing showing other supply-gas-pressure check procedures. When the check 
procedure shown in above-mentioned drawing 7 repeated a gas-pressure check, it opened the bulb 
SV 3 and emitted hydrogen gas to atmospheric air, but only when unusual, before emitting hydrogen 
gas to atmospheric air, it is going to emit in a fuel cell system, and the procedure shown in this 
drawing 8 is emitted to atmospheric air, it tends to check repeatedly and, thereby, still tends to aim at 
reduction of atmospheric-air emission of hydrogen gas. 

[0071] In this procedure, a bulb SV 1 is opened by SI, the detection gas pressure of the pressure 
sensor PS 1 judges whether it is below default value by S2, a bulb SV 2 is opened by S13 at the time 
of below default value, and a bulb SV 1 is closed by S3 from default value at the adult time. It is the 
same as the above-mentioned procedure so far. And after closing this bulb SV 1, in this procedure, a 
bulb SV 2 is opened by S4, hydrogen gas is emitted to a fuel cell 2 side by this, and it judges whether 
the detection gas pressure of the pressure sensor PS 1 became below default value by S5. After it 
progresses to S6 from S5 since the gas pressure immediately after opening a bulb SV 2 has not yet 
become below default value, and it opens a bulb SV 2 there, waiting and between them, if detection 
gas pressure becomes below default value, it will close a bulb SV 2 by SI 2, and it repeats the step of 

51 - S4 only for convention time amount again. And when the detection pressure force becomes 
below default value in S2 while having repeated this step of SI - S4, it progresses to SI 3. it is now 
when the step of SI - S4 is repeated without detection gas pressure becoming below default value in 

52 — even if it goes through the post-convention time amount which may stop having emitted 
hydrogen gas in the fuel cell 2, and opened the bulb SV 2 since the hydrogen gas circulating pump 
GP is not operating among those, a pressure stops becoming below default value When it does so, 
until it progresses to S7 from S6, it opens a bulb SV 3 there and the detection gas pressure of the 
pressure sensor PS 1 becomes below default value by S8 Waiting, It judges whether when becoming 
below default value, the bulb SV 3 was closed by S9, and the count of activation of the step of SI - 
S9 became the count of a convention in S10. If it has not reached, close a bulb SV 2 by SI 2, and 
return to SI, and SI - S9 are repeated again. If the count of a repeat of SI - S9 becomes the count of 
a convention, without progressing to S13 and detection gas pressure becoming below default value 
by S2, if detection gas pressure becomes below default value in S2 by the middle, a starting process 
will be stopped by S 1 1 . 

[0072] Next, the gas leak check shown in Q5 of drawing 6 is explained. As mentioned above, if 
judged as gas pressure normal by the supply-gas-pressure check, a bulb SV 2 and SV2' will be 
opened, and a gas leak check is performed. The above-mentioned flow rate sensor FS and FS' 
perform this gas leak check. When hydrogen gas and oxygen gas flow to some extent, the pressure of 
the hydrogen gas in a fuel cell 2 and oxygen gas approaches the pressure which rose and was 
adjusted by above-mentioned pressure regulator PR and PR 1 , and ****** flow becomes namely, 
although hydrogen gas and oxygen gas flow towards the inside of a fuel cell 2 immediately after 
opening a bulb SV 2 and SV2', since the gas circulating pump GP and GP are not yet operating at 
this time, is not henceforth less towards a fuel cell 2. However, when the gas leak by breakage etc. 
has arisen in the fuel cell 2 at this time, it turns to a fuel cell 2 succeedingly, and hydrogen gas and 
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oxygen gas are specified quantity flow ******. 

[0073] Then, flow rate sensor FS and FS' prepared between the above-mentioned bulb SV 2 and the 
fuel cell 2 detects a quantity of gas flow. When the detection flow rate after convention time amount 
progress is beyond default value, from the time of opening a bulb SV 2 and SV2' Those with a gas 
leak, It judges that he has no gas leak than default value at the time of smallness, and a starting 
process is stopped at the time with the gas leak of either hydrogen gas and oxygen gas, and when all 
have no gas leak, it shifts to the next short circuit check. 

[0074] Next, the short circuit check shown in Q6 of drawing 6 is explained. It confirms whether a 
short circuit check leaks through cooling water, and this short circuit check detects the electric 
conductivity of cooling water by the above-mentioned conductivity sensor CS, when conductivity is 
beyond default value, starting is suspended by those with a possibility that it may be short-circuited 
through cooling water, and it moves to the next electrical-potential-difference check by having no 
fear of a short circuit than default value at the time of smallness. 

[0075] Next, the electrical-potential-difference check shown in Q9 of drawing 6 is explained. As 
mentioned above, at the time of starting, the generation water by the reaction of the residual gas at 
the time of an actuation halt adheres to the proton exchange film, and the case where a normal 
reaction generation of electrical energy is barred may arise. Therefore, starting is suspended, when it 
confirms whether the fuel cell 2 has generated electricity normally and a normal generation of 
electrical energy is not performed at the time of starting. In addition, as a cause that this normal 
generation of electrical energy is not performed, besides water adhesion on the above-mentioned 
proton exchange film, failure of the various fuel cell itself, such as breakage of a fuel cell, and proton 
exchange film, electrode degradation, can be considered, the above-mentioned electrical-potential- 
difference check can detect not only the trouble by water adhesion but failure of such a fuel cell 
itself, and starting can be stopped according to it. 

[0076] The procedure of this electrical-potential-difference check is explained referring to drawing 
9 . First, the gas circulating pump GP and GP 1 are operated by Tl (Q8 reference of drawing 6 ). Next, 
an electrical-potential-difference check is performed by T2. the electrical potential difference of two 
or more generation-of-electrical-energy eel groups of each, to whom this electrical-potential- 
difference check changes from each generation-of-electrical-energy eel 2 or two or more generation- 
of-electrical-energy eels 8 of a fuel cell 2 by above-mentioned voltage sensor VS, — detecting — any 
of those electrical potential differences — although — if one of electrical-potential-difference normal 
is smallness from default value with default value [ beyond ] (it comes out and determined based on 
the electrical potential difference which will become if it originally generates electricity to normal 
and which will exist), it will be judged as the abnormalities in an electrical potential difference, and - 
- if an electrical potential difference does not reach abnormalities and either does not reach even 
default value, until it carries out convention time amount progress by T3 — waiting (since there is a 
thing of an electrical potential difference done for a predetermined time important point for starting), 
and before carrying out convention time amount progress — all electrical potential differences — 
beyond default value — becoming — an electrical potential difference — if it judges that it is normal, 
it will progress to T5, a starting process is ended, actuation of a fuel cell is continued as it is 
henceforth, and it usually shifts to actuation. Moreover, if one of electrical potential differences does 
not reach default value even if it carries out predetermined time progress, it judges that an electrical 
potential difference is unusual, and progresses to T four, and a starting process is stopped. 
[0077] Drawing 10 is drawing showing other electrical-potential-difference check procedures. Since 
an above-mentioned procedure operates the gas circulating pump GP and GP 1 , and it suspends 
starting when an electrical potential difference still does not reach default value, the waiting for 
convention time amount, and Although it becomes deactivation as it is when attached groundwater 
still remains, although attached groundwater was removed to some extent by the above-mentioned 
gas circulating pump GP and the gas stream by actuation of GP 1 If it considers as deactivation only 
when an electrical potential difference is unusual after being able to remove those attached 
groundwater fundamentally, therefore removing such attached groundwater While being able to 
decrease the deactivation by attached groundwater, only in the case of the abnormalities in an 
electrical potential difference by truly unremovable attached groundwater, it can consider as 
deactivation, and it is convenient. 
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[0078] Drawing 6 is drawing showing the electrical-potential-difference check procedure 
incorporating this attached groundwater removal. If it is judged before waiting and convention time 
amount progress that a generation-of-electrical-energy electrical potential difference is normal until 
it operates the gas circulating pump GP and GP' by Ul first, it performs the same electrical-potential- 
difference check as T2 by U2 and it carries out convention time amount progress by U3 like 
illustration, it will progress to U8 and a starting process will be ended. It is the same as Tl and T2 of 
the procedure shown in drawing 9 so far, T3, and T5. 

[0079] Next, even if it carries out convention time amount progress, when a generation-of-electrical- 
energy electrical potential difference does not become normal, a waterdrop removal process 
(attached groundwater removal control) is performed by U4. Increase of a quantity of gas flow or the 
increase and decrease of change of a quantity of gas flow can perform this waterdrop removal 
process. Increase of a quantity of gas flow discharges the oxygen gas and hydrogen gas in a fuel cell 
2 at a stretch by opening purge valve SV5 1 on oxygen gas and the hydrogen gas circuit 56, and 66, 
and SV5, and thereby, although it is at the moment at a target, it can be performed by the approach 
of increasing the flow rate of approach or oxygen gas circulating-pump GP ! which increases a 
quantity of gas flow, and the hydrogen gas circulating pump GP. The increase and decrease of 
change of a quantity of gas flow can be performed repeating turning on and off of above-mentioned 
oxygen gas circulating-pump GP 1 and the hydrogen gas circulating pump GP, or by repeating closing 
motion of above-mentioned circuit closing motion bulb SV4' prepared on oxygen gas and the 
hydrogen gas circuit 56, and 66, and SV4. 

[0080] If the same electrical-potential-difference check as T5 is performed by U5 and an electrical 
potential difference becomes normal, performing the above-mentioned waterdrop removal process, a 
waterdrop removal process is ended, it will progress to U8 and a starting process will be ended. Only 
when it is not judged by U5 that an electrical potential difference is normal and a generation-of- 
electrical-energy electrical potential difference does not become normal even if it judges whether the 
waterdrop removal process was performed the count of a convention, or convention time by U6 and 
the count of a convention or a convention time amount waterdrop removal process is performed, a 
starting process is stopped by U7. 

[0081] In above-mentioned drawing 9 and the example shown in 10, although the generation-of- 
electrical-energy electrical potential difference of each generation-of-electrical-energy eel or the 
generation-of-electrical-energy electrical potential difference of each generation-of-electrical-energy 
eel group has judged the normal abnormalities of a generation-of-electrical-energy electrical 
potential difference by whether it is beyond default value Dispersion in the generation-of-electrical- 
energy electrical potential difference in each generation-of-electrical-energy eel (For example, 
difference of maximum and the minimum value) or dispersion in the generation-of-electrical-energy 
electrical potential difference between each generation-of-electrical-energy eel group (the 
generation-of-electrical-energy electrical potential difference of a generation-of-electrical-energy eel 
group is total of the generation-of-electrical-energy electrical potential difference of the generation- 
of-electrical-energy eel in the generation-of-electrical-energy eel group) by smallness (an electrical 
potential difference — normal) from beyond default value (abnormalities in an electrical potential 
difference), and default value it can judge and beyond default value (an electrical potential difference 
— normal) can also judge [ the generation-of-electrical-energy electrical potential difference (total of 
the generation-of-electrical-energy electrical potential difference of each generation-of-electrical- 
energy eel in a fuel cell) of a fuel cell own / each ] depending on whether it is smallness 
(abnormalities in an electrical potential difference) from default value. 

[0082] In addition, although it is desirable for the cause of abnormalities of the generation-of- 
electrical-energy electrical potential difference to be unable to distinguish either in the procedure 
which not only attached groundwater but failure of a fuel cell is considered, and shows the cause of 
abnormalities of a generation-of-electrical-energy electrical potential difference in above-mentioned 
drawing 9 , to be able to remove fundamentally in the case of attached groundwater, and to remove, 
and to start as mentioned above, also when based on such attached groundwater, it considers as 
deactivation uniformly. However, according to the procedure shown in above-mentioned drawing 
10, since ****** of the deactivation based on the abnormalities in an electrical potential difference 
by such attached groundwater can be avoided and can make it deactivation fundamentally only at the 
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time of the abnormalities in an electrical potential difference by failure of the fuel cell immediately 
unsolvable on that spot itself, it is convenient. 

[0083] Moreover, although the hydrogen gas and oxygen gas side is similarly constituted from an 
above-mentioned example about attached groundwater removal, attached groundwater removal 
control by actuation of the gas circulating pump by the above-mentioned dump power with the 
weight of the produced water generated especially in an oxyecoia room large [ the problem of 
attached groundwater ] therefore, or increase or increase and decrease of change of a quantity of gas 
flow can also be given only to an oxygen gas side. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of the fuel cell system in the fuel cell powered vehicle 
concerning this invention 

[Drawing 2] Drawing showing the fuel cell in drawing 1 

[Drawing 3] Drawing showing the flow of the hydrogen gas in the fuel cell in drawing 2 , oxygen 
gas, and cooling water 

[Drawing 4] The sectional view showing the configuration of the generation-of-electrical-energy 
section of the fuel cell in drawing 2 , and the flow of oxygen gas 

[Drawing 5] The flow chart which shows an example of the actuation shutdown procedure of a fuel 
cell system 

[Drawing 6] The flow chart which shows an example of the activation procedure of a fuel cell 
system 

[ Drawing 7 , drawing 8 ] The flow chart which shows an example of a supply-gas-pressure check 
procedure, respectively 

[ Drawing 9 , drawing 10 ] The flow chart which shows an example of a generation-of-electrical- 
energy electrical-potential-difference check procedure, respectively 

[ Drawing 1 1 , drawing 12 ] Drawing showing the arrangement mode of the conventional fuel cell 
[Description of Notations] 
2 Fuel Cell 

6 Generation-of-Electrical-Energy Section 

8 Generation-of-Electrical-Energy Cel 

20 Oxygen Gas Path 

30 Hydrogen Gas Passageway 

50 Oxygen Gas Source of Supply 

56 Oxygen Gas Circuit 

60 Source of Hydrogen Gas Supply 

66 Hydrogen Gas Circuit 

72 Drive Motor 

GP Hydrogen gas circulating pump 
GP 1 Oxygen gas circuit pump 
VS Voltage sensor 



[Translation done.] 
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^*5J:t/KlR^S:t*«&U T»^?>*SlS07K3tl^ 

±fB7K^7y^^J:^/^7y^fi^^±T^^-su ? ^57K 
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[0 0 4 9] Hl*#BBUft3as6±3fi©JIB»«» 

[0 0 5 0] &'itmmM2 trtt. K*#*«*&as-e*>* 
^^ofc^»fe$ti6o 2 ^e>fi* 

■l»^^tlNlHK54f4AjSlC43V^-C±Ell*^^«l&tt52 
lc83K£*u #«SJ|sf«?fi2rto»lR^iiKi:±fSK* 

[0 0 5 1 ] ±ffi»*#*{JW&8&52lCf;i:. 
R' s #tt&KRtt5>*Lfcy -f , 

>f M/^SV4' s JE*-tr^if-PS 2' dSKJtfetbT 
V>5 0 ±lE»*#*t*£ti8854i;:tt. SMSKWRlt&frfc 

P' ^.t^t^^f/^DIF' *S»»te>*UTV> 
[0 0 5 2] 2 fctt, 

Ktttttt 2 & fi*SlC7)cm^^ *#m»64 £ 

E**^^«*&K62JrSjttStt.' #«R»«?6 2rt07KlR 

#xiS3§ fc ±ia*lR^^SNUiB64 1 ±fa*lR;tf 

62(D 5 ^>±iSB jjK^&MM4«tt 2 * x<o&ftb x?mtf 

tfxffim&eG*&<>xm^iti'£>t>tiZo 

[0 0 5 3] ±fS*lR^^flfef&B62irtt. *3ft#x0W& 



12 

r. w$mzm*htitz % s is/4 k^sv3, /e^ 

irVU-PSl, AP^tfc^y^y^fK/WSV 

tyfFS, iiMi/^x*fc^yu;>f K^;u^ 

SV4, EE^Jir^P S 2^jte>ttT^5 0 ±IBtK^ 
#*tfettjSg64t£{2, #m&\^WtrthM^-i>'<^X 
fc5yi/y^K/^SV5 s 7]ch7^7 p « 

[0054] tt, &mwnM2 izn&m*mmmo& 
m-tbtix^Za R»a7k««K7O(±«sisf«?fi2rt<o0 

20 P, ZMTV, ?&3*ifelRffi^7^^RD, 

31 * r d £ afe^J WJ-Ktt tht^<-( b p jo J: r/lft-f 

[0 0 5 5] ±IE4MR***?fi2Ktt. 3§m£&6^ 

t*e>*U *^W*R»«»2Sriff^J{c«aiLfc«»^fi« 

«f£p% (-hSfi©^««#^GP f GP' fc^tri # 

30 SlKStL-Ct^o 

[0056] ^/c. Jiiev'.x^.Mr&^Tte, -^cotec: 

t>lI^^^P# y W K^SV6, SV6' , sv 
7, 7^^7/^/1/7^2, M V 2 ' , MV3' ioi 

[0 0 5 7] _tf£c7)^n<1t^^nfcv'X^AlC^^T 

s v 4 , s v 4' £i&#^<D{tk<7)l-^-toy uy>r hv^ 
n^/ttmrtSiv ^mmtf^GP, gp' wpnmm 

40 ffJhStb, ^o^fTffl^-^72(7)^-< yfSWl 

[0 0 5 8] ^/c, iS^^^m^SlB* (31feB#) K 

fi, yi/y^ k^/svi, SV2, svi' , sv 

2' srWfigL, ymtf^&xifmmtf^mmtf^G 

P, GP' fcfWi**, #«W«»2^»*^^*5J:tJ« 
50 i2cis$^ toti^y^^XAia^w 
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£ *>i-*-f yfSWl *|Bj*LT*^»mLfc«*U::J: 
[0059] <Mi?IV7f A^fiFibfltjh^W>8: 

[00 6 0] p i -e«»«ft^?>^asftWf-^ft 

f**t7i:u J t©8P2tv^SVl, SVl' 
[0 0 6 1] U36^U*36Sfe, ro«JC7k*^^*3J:T/» 

[0 0 6 2] tit, -tJB'VK/S V 1 s SV1' SrEfl 

6 0 i^fHBfiM^f^«*#v^GP f GP' —(Dm.il 
m&xj v^&fflj£LX&<Zhlzl:*)?rti:5o Ztilz 

[0063] P4i:^^ ±fztf*mmi#^y fi 

GP, GP' e©f«Ki4:#^a«^OKJCtcJ:9 5S«S 
ixfc*3RI«***iJffl \^X*tih<ntf*mmtf^yGP , 
GP' K^OBf*^«SiBi«rfWbS*6« £<0fl»li-fc 

J:9fT*tott-5c i^lgpWBt^fcotl^ gib* 
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[0 0 6 4]»^ P5T*Jft«»2^tiJ*«;(j<>L 

6-c±E^«91jK^gp, gp' oigK^^±-r5 
2, SV2' SrHCT«S»«?6v'^7 t AS:flcjhS J fr5o 

±EMm«?& 2 comt)mj£temnmi& 2 jjm&^we ( 1 

^©^f^iE(±±^JE^HrVifP S 2, PS 2' lc£o 
[0 0 6 5] ±IEtO«^ % *RW«*Of^»(fjh«ai*,«R 

v&m£ftfr^&m\>^xm#xmm#>7'GP, g 
p' zmm-rz x b \z.m& i,tz<DX\ j*m#*<osj&\z- 

* tomtit <£ 9 a » j-«r»«» 2 ^ & #ffl-r sr^^t* 

[0 0 6 6] Sfc, t^»B^SiCJ-J:?)»«S^ 
[0 0 6 7] <«RM«Jfe^^7 l ^^jett^l«>»:Jw, ± 

30 ia«s^^>x^Aoje.B^wtcov>x, m6-gi9^ 
40 [0068] H6{^-r«(c. ±w^mnm^y^T^(D 

~-V*4y^ (H^^erf) "(M^^ffS^v^GP, G 
P 7 ^©«*««^-ry^f4|»<) ^r^-^^iir^o 
TQ2tv^svi, SV1' JE^ir^i^ 
PS1, PS1' -CWjt&^EEO^y^SrfTfep, « 
*^x£EdS«'*<Oi:#f±jB»*:flcjtL. ]E«^i:#liQ 

4tv^SV2, SV2' &ffi\ZLl,XWc^#X&£X* 

50 Jft2{i*3tt5^^S^*^^y^ L. ^f^ftixds*>iLtf 
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S«S* &KS:SSaiU Q8T'^ii;fyyGP, G 
GP, GP' Q9-e»««JE*^~:y* 
5/ * *±£XjE«£ l> 5 - £ T?-tO* Sf^ftSrittfi 1 L 

[ 0 0 6 9 J t^f-, ±|E*^~ y >7 lHOl^XffifttlUftW 10 

1\ Ri-e/WsvitrlK, r(7)^t/Wsv2 
«t*fc'H ex£> 9 % ^ot/^y s v. 2 s xtezMfttf * 

* PRt^S V 2 £<DPflKRtt&;ft,fcJ£*1r 
yfPS l-CEEAS:«lffl-r-5CiJCJ:D«»^f-XJE^ 20 

(ZLCD3f^HiJ-ziL y $ feffiMELJl l^^r^x U — ^ p R 
<D^^X£>3) «rf?ttl\ R2Tfttii^E^j|^ 
m (EE^u^ u-^PRl; J: 9 fag£;ft 

cHr* (H6(OQ5) Kilt*, »ttl;tf;*flEas8i3tffiJ; 9 

S V 1 S:Hi:TR4Tv^S V3tr^V>T7K*^% 
*«*fc:ftaJU R5l:^^E*tyfPSlT^ 

fcttWU «SflU»TKT#S£^SV3*MS«tt, 

astteiTi:4ofcp)R6tsv3 4Ki:, r7x±ie 
*u»ru m^T\,^£rtti&Rii-my. siri-r6 

£X<a*f L :y:7 P £Slfri~5o -t Its ^(DK 1 — R 6 £ 

iryfPSl <^1*aa^JE35sa^ffi£ilTt*o^:P)R 9 
fcit*, ^T-E^tyfps 1 ©tftffltf^EEjWftJfe* 
an^-5Ci:4<Rl-R6^X^r^ ynMff® 

r^a^ p p'fex^^±-r^ 0 _ti2Ri-R6^m 

[0 0 7 0] S8 Ute^ttite^^JE^* * ^Jll^^i- 
±fE[^7l^i-^^^^^!(gf±^ r ^ffi^^^ 
* 0 iS-TBStw/</u^ S V 3 &BmtXzlc3|t;!f 
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[0 0 7 1] £<^Kfil;i*3V>XtiU SITvWSVl 

s 2T*jE^irv^p s 1 <D#m#xm&ta.i£U 

SV2^i^ N j8g(|i:!3*(Oi:#llS3-CvWSV 

flfl^»au s 5 -ei£7j*feyf p s i <o»ai^^E^a 

frofc«bS12X^/l'^SV2£:P^l^ SSS1-S4(?) 
* ^ 0ig-f-o ^tt, :(DS1-S4^fy 

tt«Tl-*o^i:#ttS13^ittfo S 2t:::fc5V»X&ai;tf 

ft LT * >*if m&-M:<D 3 ^Tjc^Ty ^ Ir^lM 2 rt i-J&fc 
fflLf»i<4D, ^^SV2«:«Htfc*«6«PlB*r« 

s8t-EA-feytPSi ©fcffl#*ffia s ««««Tfctt 

SrHC. S10XS 1— S 9(7>^7 t s/^(OHfTls]»[^a i S 
Lfcj&^^feWKf U it LX^*tt*xtf S 12X 

s v 2 ex s 1 \zm r> . w& si-s 9&m 

9igU *Oi£*XS 2\z£>\,^X&mJfXEZ.t>m7£m£i 
TKl*ofc& S13(^il^ s S 2 -C*a#*ffij&s«j£HEJl 
Tfcft S C£fr<Sl~S9co3£<9i£ LlSft^fli^lelft 
icigLfcib. Sll-ejBft^n-fe^Srflfjhi-S. 
[0 0 7 2] 0 6OQ5^^tf*ft:ft^*:y* 

£*>tfxmiE1fcb#m£1n1tt>'<'i'7sv2, sv2 ; 

MaiojfSSir^F s, fs' laotff^ 
5o int>> /^sv2, sv2' iwftz.mw't^m 

ztD^&xitttdjfxmmtf^y'GP, gp' «^ftu 

#LX±IE/E^u^zx^-^PR, PR 7 t;iJ:9ii^£ 
ixfcffi*{cifi<5# x eJL«tt«S»«»2fcrt)*tX»A/if* 
ixft<ft*. L^stc. r^<h^^®^2(c^ig^(c 
J:-5^^»ixdSfeCXt^i, **^*3J: 
tt§l*«*«»«»2^ra*+TBf£*«EtUttW6, 
[0 0 7 3] ±ffi/V^SV2 iMt?62 i 
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[0074] sic me^Qeiz^k-rmm^^y^^^ 

[0 0 7 5] 6 CDQ 9 J^-TttflE^* y * {CO^ 

[0 0 7 6] ^cDm/£^^^^0^!HI^. H9 4#S.l 
ft*S6RW-T5 0 S1\ TlWil^/GP, G 
P' SrflMftSiirS (H6<^Q8#RS) 0 T2 tl 

ir isV V S J: t) 2 A* 2 fc L < tt« 

^co^mir /u 8 b&zm%k<o&m~t /^ ^ a- ^ tt-^e 

jeStt*) B±-C*htftE3El ^fti^^StfJ: 
*v HP t> t ^i*tt*^S«««l^ * XM L 4 tt*UfT 3 T-«i 

mmfeWk± m&AEn t nm Lfc b t 5 ^as 

[0 0 7 7] |2|lOfitero«JE^3i5/^*IlH*r^i-0-C*> 
60 ±»<0*«tt* ^II^^GP, GP' Srft« 

Wy/GP, GP' <fcfl»K:J:*;tf*»l;:J:0*>5 
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ItZZk &XZ 5 b *^JC(cBfe*^pTffi*f+**{w <fc S 

[0 0 7 8] H! 6 fi*^^5#^7k^^ffl^A/fc'mm 
^flfStf^GP, GP' SrfPttS^r. U2t'T2^ 

f^-r^JllI(7)T 1. T2, T3, T 5 £I^CT*£>5 0 

[0 0 7 9] «S#IB»BUTt**«iE3&SE« 
l£ft*>ftV>£#f:t. U4T*»^nt^ («■»*!» 

*^««o**t> u < tt^^tti^maaEfki- j: 9 f?ft 

20 5r£#s-?#5o ^^«c*wit*:« % »**^*3J:t/* 
3R^fll»K56, 66±<7V<— vv^ys V5 ; , S V 5 
£ P^Sfc i" -5 w t K J: 9 1^11 2 fa(D$t^jf*3o£X$7k 

P' ^J:t/7KiR^ff«#^GP(oaEaS:li^:S^:S 
fi, W^f^±fSK#^^^ V^G P 7 *sJ:t>*7K^^ 

[0 0 8 0] ±E;K«i ^ p t X ^iff LooU 5 X* 
^7KS^^^ir^^^TLTU8(-ifi^ SSb^nir 
U 6 -C*j(Bft*^o-fe^36sa3tlH]«ct L < f±«JS*l«fT 

40 [0081] ±121119, io\z7fk-rmMm^^^xn^ m 

<^bo#as&36tt£U: (fltflEftUt) ^»3e«[J:9/h 
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[0 0 8 2] fc*5 x StrSE^«^58««IE^A«JlSttf+ 
*i-*IB^f±*(0*««ffioA*JIKBa*H^ix^fc«SU 

tf, *©»4ft»*lcJ:S«EA*^a^<fiibflFJl:«> 

ftrnn § froawjc ct «je a^*> k * <o^m m 

[0 0 8 3] ±EH16«-ettf+**Sfe*^BBur 

[Bffi^ffi^ftlftW] 20 
[Ell] *»MI-ff5»»*»S»*^^»tS«m«» 

[El 2] BBl+^*»«ft*:^i-H 
[H3] H2*©*»«»^*5lt-&*»^. 
2o J: t/*3*(oaEttS:^-t-|g 



[04] 02*<ol«»«»^fl;^«fiK*3J:r/ttlR^ 
* o 3c ft £ ^ +" Br M El 

[El 5] ^«»ix^^^^B«cjh^)H<o-«4:^i- 
[El 6] ^mjft^^^A^jBB^IK^-WSr^-r^n 

h 

iei 7. ei 8] ^ti^ti®:&tfx&^~v?mm<D-m 

[H9 N HI 0] ^^tb*««E^*s/^*l(B^-W 

[Hi 1. HI 2] «*^J»»*a^EI5M8«Sr*i-H 
[«F*©«W!] 
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